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(54) Keyswitch used in a keyboard 

(57) A key switch device including a guide support- 
ing member (8) for guiding and supporting a key top (1). 
The guide supporting member includes a first link mem- 
ber (9) and a second link member (12). both of which 
are formed of wire material- A pair of arms (14) of the 
second link member are positioned inwardly of a pair of 
arms (1 1) of the first link member, and the pair of arms 
of the first link member are made to cross the pair of 
arms of the second link member in order to make the 
first link member and the second link member rotatable 
at the cross section. The invention provides a thin key 
switch device whose guide supporting member has 
higher rigidity,and which can smoothly guide and sup- 
port the key top. 
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[0001] The present invention relates to a key switch 
device suitable tor use in a keyboard used as an input 
device o1 a personal computer, a word processor, or var- 
ious other devices, and more particularly to a guide sup- 
porting mechanism for guiding and supporting a key top 
between a raised position and a lowered position. 
[0002] Figs. 6 to 8 illustrate a conventional key 
switch device of the above-described type. The key 
switch device comprises a key top 41 molded from syn- 
thetic resin such as ABS resin; a holder member 52 dis- 
posed below the key top 41 ; a guide supporting member 
44 for guiding and supporting the key top 41 between a 
raised position situated away from the holder member 
52 and a lowered position srtuated close to the holder 
member 52; a switch member 57 mounted to the top 
surface of the holder member 52; and a rubber spring 
58 disposed between the key top 41 and the switch 
member 57. 

[0003] A character (not shown), such as a letter of 
the alphabet, is printed on the top surface of the key top 
41 As shown in Fig. 6, rotary stopper sections 42 and 
sliding stopper sections 43 are integrally fomned with 
the key top 41 so as to extend downward from the lower 
surface of the key top 41 . A stopper hole 42a is formed 
in each rotary stopper section 42, while a stopper hole 
43a is formed in each sliding stopper section 43. 
[0004] The guide supporting member 44 comprises 
first and second link members 45 and 48 molded from 
synthetic resin material. As shown in Fig. 7, the first link 
member 45 is formed into a substantially U shape by a 
pair of arms 46 parallel to each other, and a connecting 
section 47 which integrally connects the pair of arms 46. 
A stopper pin 46a protrudes outward from one end of 
each arm 46. while a stopper pin 46b protrudes outward 
from the other end of each arm 46. A shaft hole 46c is 
formed in the center portion of each amn 46 so as to 
oppose each other. 

[0005] The second link member 48 comprises a 
base section 49 including a circular hole 49a, and a pair 
of arms 50 formed consecutively at one end of the base 
section 49 so as to be parallel to each other. A stopper 
protrusion 50a protrudes from one end of each arm 50. 
A pair of outwardly protruding stopper pins 49b are 
formed on the opposite end of the base section 49. Out- 
wardly protruding shafts 49c are provided on opposing 
ends of the base section 49. 

[0006] As shown in Fig. 6. the first and second link 
members 45 and 48 are disposed so as to cross each 
other in an X-shaped configuration by positioning the 
base section 49 of the second link member 48 at the 
inner side of the pair of arms 46 of the first link member 
45 and fitting the shafts 49c of the base section 49 into 
the corresponding shaft holes 46c in the amis 46. 
Crossing sections 51 fomned by the shafts 49c and the 
shaft holes 46c allow the first and second link members 
45 and 48 to rotate with respect to each other. The stop- 



per protrusions 46b of the first link member 45 are slid- 
ably stopped in the corresponding stopper holes 43a in 
the key tc;. ^1. while the stopper pins 49b of the second 
link member 48 are rotatably stopped in the conrespond- 
5 ing stopper holes 42a in the key top 41. 

[0007] The holder member 52 is a metallic flat plate, 
and, as shown in Fig. 7. has a pair of slits 53a and 53b 
parallel to and opposing each other. When a flat-plate 
portion between the slits 53a and 53b is made to pro- 
10 trude thereabove from below, a sliding stopper section 
54 including a stopper hole 54a is fonned. In addition, 
two pairs of slits 55a and 55b are formed in the holder 
member 52 so as to be separated from the pair of slits 
53a and 53b in a longitudinal direction thereof and so as 
15 to be parallel thereto. When a flat-plate portion between 
each pair of slits 55a and 55b is made to protrude there- 
above from below, a rotary stopper section 56 including 
a stopper hole 56a is formed between its corresponding 
pair of slits 55a and 55b. 
20 [0008] The stopper pins 46a of the first link member 
45 are rotatably stopped by the stopper holes 56a in the 
corresponding rotary stopper sections 56. while the 
stopper protrusions 50a of the second link member 48 
are slidably stopped by the stopper holes 54a in the slid- 
25 ing stopper section 54. The rotary stopper sections 56 
at the holder member 52 are made to correspond with 
the sliding stopper sections 43 of the key top 41 by the 
first link member 45, while the sliding stopper section 54 
of the holder 52 is made to correspond with the rotary 
30 stopper sections 42 at the key top 41 by the second link 
member 48. 

[0009] The switch member 57 is formed by placing 
a top sheet, a spacer, and a bottom sheet upon each 
other in that order. The top sheet, spacer, and bottom 
35 sheet are not shown. Contact electrodes are formed on 
the bottom surface of the top sheet and the top surface 
of the bottom sheet, and are separated by a predeter- 
mined distance by the spacer so as to oppose each 
other. The bottom surface of the bottom sheet is brought 
40 into contact with the top surface of the holder member 
52 in orderto mount the switch member 57 to the holder 
member 52 with a suitable means, such as an adhesive. 
[0010] The rubber spring 58 is formed of a rubber 
material and has a reversed conical shape. As shown in 
45 Fig. 6, it has an annular bottom section 58a which sup- 
ports a top section 58c through a thin resilient wall 58b, 
and an actuating protrusion 58d formed on the lower 
surface of the top section 58c. The rubber spring 58 is 
disposed between the key top 41 and the switch mem- 
50 ber 57 by affixing the annular bottom section 58a to the 
top sheet of the switch member 57; is in contact with the 
bottom surface of the key top 41 as a result of inserting 
the top section 58c into the hole 49a in the second link 
member 48; and supports the top key 41 at a raised 
55 position situated away from the holder member 52 as a 
result of cooperating with the guide supporting member 
44. The actuating protrusion 58d is opposed to the top 
surface of the top sheet in con-espondence with the 
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locations where the contact electrodes on the switch 
member 57 are formed. 

[0011] In the key switch device having the above- 
described structure, when the operator presses the top 
surface of the key top 41 , the key top 41 moves down- 
ward, causing the stopper protrusions 46b of the first 
link member 45 to slide in the stopper holes 43a in their 
corresponding stopper sections 43 in the direction of 
arrow G, and the stopper pins 49b of the second link 
member 48 to rotate in the stopper holes 42a in their 
corresponding rotary stopper sections 42. At the same 
time, the stopper pins 46a of the first link member 45 
rotate in the stopper holes 56a in the rotary stopper sec- 
tions 56, and the stopper protrusions 50a of the second 
link member 48 slide in the stopper holes 54a in the slid- 
ing stopper section 54 in the direction of arrow G. 
[0012] This causes the first and second members 
45 and 48 to be pushed downward as they rotate with 
the crossing sections 51 serving as fulcra, so that the 
key top 41 which is guided by the first and second link 
members 45 and 48 move downward along with the 
crossing sections 51. When the key top 41 moves 
downward, the rubber spring 68 is pushed downward by 
the key top 41, so that the resilient wall 58b is buckled, 
whereby a tactile feel is experienced. Immediately 
thereafter, as shown in Fig. 8, the key top 41 is posi- 
tioned at a lowered position situated close to the holder 
member 52, and the actuating protrusion 58d presses 
and flexes the top sheet of the switch member 57. 
Therefore, the contact electrode on the top sheet comes 
into contact with the contact electrode on the lower 
sheet, thereby bringing these contact electrodes into 
electrical conduction, and turning on the switch device. 
[0013] When, in this state, the pressing force on the 
top surface of the key top 41 is removed, the rubber 
spring 58 returns to its original reversed conical shape 
by the resilient force of the resilient wall 58b, Therefore, 
the key top 41 is pushed upward by the ascending top 
section 58c, the stopper protrusions 46b of the first link 
member 45 slide in the stopper holes 43a in the corre- 
sponding sliding stopper sections 43 in the direction of 
arrow H. and the stopper pins 49b of the second link 
member 48 rotate in the stopper holes 42a in the rotary 
stopper sections 42. At the same time, the stopper pins 
46a of the first link member 45 rotate in the stopper 
holes 56a in the corresponding rotary stopper sections 
56, and the stopper protrusions 50a of the second link 
member 48 slide in the stopper holes 54a in the stopper 
section 54 in the direction of arrow H. 
[0014] This causes the first and second link mem- 
bers 45 and 48 to rotate with the crossing sections 51 as 
fulcra and rise upward, so that the key top 41 is guided 
by the first and second link members 45 and 48 and 
moves upward along with the crossing sections 51 to its 
original raised position. With the upward movement of 
the top section 58c, the top sheet of the switch member 
57 flexed by the actuating protrusion 58c returns to its 
original shape due to its own flexibility, so that the con- 



tact electrode on the top sheet separates from the con- 
tact electrode on the bottom sheet, causing the contact 
electrodes to be brought out of electrical conduction, 
and, thus, the swrtch device to be switched off. 

5 [0015] In the above-described conventional key 
switch device, the first link member 45 has portions with 
thicknesses X below the stopper protrusions 46b, and 
the second link member 48 has portions with thick- 
nesses Y above the stopper protrusions 50a, so that the 

10 height of the conventional key switch device becomes 
larger by an amount corresponding to the thicknesses X 
and Y in a vertical direction. This in turn increases th 
thickness of the keyboard, itself, used in the key switch 
device. When an attempt is made to remove the por- 

75 tions of the first and second link members 45 and 48 
with the thicknesses X and Y, and to reduce the size of 
the rubber spring 68 in a vertical direction in order to 
make the key switch device thinner by a corresponding 
amount, the first and second link members 45 and 48. 

20 which are molded from synthetic resin material, do not 
have sufficient rigidity, so that they get deformed and 
break due to the pressing force on the key top 41 . Thus, 
the key top 41 cannot be smoothly guided and sup- 
ported. 

25 [0016] In view of the above -described problems in 
the conventional key switch device, it is an object of the 
present invention to provide a thin key switch device in 
which the rigidity of a guide supporting member is 
increased and a key top can be smoothly guided and 

30 supported. 

[0017] To this end. according to one aspect of the 
present invention, there is provided a key switch device, 
comprising: 

35 a key top; 

a holder member, disposed below the key top, hav- 
ing a stopper section formed thereat; 
a guide supporting member for supporting the key 
top and guiding the key top between a raised posi- 

40 tion situated away from the holder member and a 
lowered position situated close to the holder mem- 
ber, the guide supporting member being stopped by 
the stopper section formed at the holder member; 
and 

45 a switch member for performing a switching op ra- 
tion as the key top is raised and lowered; 
wherein the guide supporting member is a link 
member comprising a base end section-Stopped by 
the stopper section and an arm extending from the 

50 base end section, the link member being formed by 
bending a metallic material. 

[0018] The guide supporting member with a high 
rigidity can be easily manufactured by bending op ra- 
55 tions, making it possible to provide a thin guide support- 
ing member which can smoothly guide and support the 
key top. 

[0019] According to another aspect of the present 
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invention, there is provided a key switch device connpris- 
ing: 

a key top having a stopper section formed at a 
icwe^ surface thereof; 5 
m fKjidc' member, disposed below the key top. hav- 
•-g • stopper section formed thereat in correspond- 
••x:» witn the stopper section formed at the key top; 
a 9L»oe supporting member tor supporting the key 
!ar mrio guiding the key top between a raised posi- io 
T»y" situated away from the holder member and a 
position situated close to the holder mem- 
t.^' guide supporting member being connected 
tc »>3 ttocY>«J by the stopper section formed at the 
^ tat •'>o tne stopper section formed at the is 

a tm^^- rncrroc* »o- performing a switching opera- 
ujry M -n* top « raised and lowered; 

tr* guo* supporting member comprises 
tt-n »rv3 stfcoTfco link members formed of a wire 20 
mirt^'Tj*! tf^ hrra n'>d second link members each 
•xrvirtrfvj A baft* end section and a pair of parallel 
a-ms formed Dy berKjmg both ends of the base end 
secJon correspo-^dng thereto; and 
f^tiercir me pair of em^ of the second link member 25 
ane positioned irwardly of the pair of arms of the 
ti-st bnk memoer in order to make the pair of arms 
o* tr>e first link nr^errtjer and the pair of anms of the 
second link nr>ennber cross each other at a crossing 
section, so that the first link member and the sec- 30 
ond iink member are made rotatable at the crossing 
section. 

[0020] Prelerably, each amn of the pair of arms of 
the first link member includes a first engaging section 35 
which curves inward, and each amn of the pair of arms 
of the second link member includes a second engaging 
section which cun^es outward; and the crossing section 
is formed by engaging the first engaging sections and 
their corresponding second engaging sections such that 40 
the second engaging sections are positioned outwardly 
of the first engaging sections. 

[0021] Preferably, when the key top is pressed, the 
first and second link members are lowered as the first 
and second link members rotate, and, when the key top 45 
reaches the lowered position, key-top-sides of the pair 
of arms of the first link member and key-top-sides of the 
pair of amns of the second link member are flexed down- 
ward with the crossing section as a fulcrum in order to 
resiliently push the key top upward. so 
[0022] Preferably, when the key top moves down- 
ward as a result of being pressed, the first and second 
engaging sections slide with respect to each other in 
response to the rotation of the first and second link 
members, thereby causing the first engaging sections to 55 
flex the pair of arms of the second link member away 
from each other and outward, and causing the second 
engaging sections to flex the pair of arms of the first link 



member towards each other and inward; and when the 
key top is released, resilient restoring forces of the pair 
of arms of the first link member and resilient restoring 
forces of the pair ot arms of the second link member 
cause the first and second link members to rotate and 
rise while the first and second engaging sections are 
made to slide with respect to each other in order to raise 
the key top. 

Preferably, the stopper section fomried at the holder 
member is disposed so as to oppose the lower surface 
of the key top; and each arm of the pair of arms of the 
first link member includes a section to be stopped 
formed by bending an end of the corresponding arm 
outward, the sections to be stopped being stopped by 
the stopper section formed at the holder member. 
[0023] Embodiments of the invention will now be 
described, by way of example only, with reference to the 
accompanying drawings, in which: 

Rg. 1 is an exploded perspective view of a key 
switch device in accordance with the present inven- 
tion. 

Rg. 2 is a plan view of the key switch device in 

accordance with the present invention when a key 

top thereof is at a raised position. 

Rg. 3 is a sectional view of Rg. 2. 

Rg. 4 is a sectional view of the key switch device in 

accordance with the present invention when the key 

top thereof is at a lowered position. 

Rg. 5 is a sectional view of a switch member of the 

key switch device in accordance with the present 

invention. 

Rg. 6 is a sectional view of a conventional key 
switch device when a key top thereof is at a raised 
position. 

Rg. 7 is a sectional view along line VII-VII ot Fig. 6. 
Fig. 8 is a sectional view of the conventional key 
switch device when the key top thereof is at a low- 
ered position. 

[0024] Hereunder, a description of an embodiment 
of the key switch device in accordance with the present 
invention will be given with reference to Figs. 1 to 5. 
[0025] The key switch device includes a key top 1 
molded from synthetic resin, such as ABS resin; a 
holder member 16 disposed below the key top 1; a 
guide supporting member 8 for guiding and supporting 
the key top 1 between a raised position situated away 
from the holder member 16 and a lowered position situ- 
ated close to the holder member 16; a switch member 
21 mounted to the top surface of the holder member 1 6; 
a click spring 28 bonded to the switch member 21 ; and 
a stem 30 for reversing the movement of the dick spring 
28. 

[0026] A character (not shown), such as a letter of 
the alphabet, is printed on the top surface of the key top 
1 . As shown in Fig. 1 , a pair of arch-shaped supporting 
protrusions 2, a rotary stopper section 3, and a sliding 
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stopper section 4 are fomned integrally w'rth the key top 
1 so as to extend downward from the lower surface of 
the key top 1 . The rotary stopper section 3 includes two 
stopper protrusions 5, each of which has an arcuate 
groove 5a, and one stopper protrusion 6 disposed 
between the stopper protrusions 5. The sliding stopper 
section 4 includes a pair of L-shaped stopper protru- 
sions 7, each of which has a stopper notch 7a. 
[0027] The guide supporting member 8 comprises 
first and second link members 9 and 12. formed by 
bending a metallic wire spring material. As shown in 
Fig. 1, the first link member 9 includes a base end sec- 
tion 10 and a pair of parallel arms 1 1 fonried by bending 
both ends of the base end section 10. Each arm 11 
includes a first engaging section 11a curved inwardly 
from the center portion thereof; and a bent section lib 
consecutively formed as a section to be stopped by 
bending outward an end portion of its corresponding 
arm 11. 

[0028] The second link member 12 includes a base 
end section 13 and a pair of parallel arms 14 consecu- 
tively fonned by bending both ends of the base end sec- 
tion 13. Each arm 14 has a second engaging section 
1 4a curved outward from the center portion thereof, and 
a bent section 14b formed by bending inward an end 
portion of its corresponding arm 14. 
[0029] The first and second link members 9 and 12 
are disposed so as to cross each other in an X-shaped 
configuration as viewed from a side surface as shown in 
Fig. 3 by positioning the pair of arms 14 of the second 
link member 12 inwardly of the pair of arms 1 1 of the 
first link member 9 so that the second engaging sec- 
tions 14a are positioned outwardly of the first engaging 
sections 11a. and by engaging the first engaging sec- 
tions 11a and their corresponding second engaging 
sections 14a. The first and second link members 9 and 
1 2 are nr^utually rotatable at crossing sections 1 5 formed 
by their corresponding first and second engaging sec- 
tions 11a and 14a. The base end section 10 of the first 
link member 9 is slidably stopped by stopping notches 
7a at the key top 1 , while the base end section 1 3 of the 
second link member 12 is rotatably fitted into a space 
defined by the stopper protrusions 5 and 6 at the key top 
1 in order to be rotatably stopped by the grooves 5a. 
[0030] The holder member 1 6 is a metallic flat plate, 
and, as shown in Fig. 1 , a rotary stopper section 1 7 and 
a sliding stopper section 1 9 are integrally formed at the 
holder member 16 so as to extend upward by forming 
cuts and raising upward the portions where the cuts are 
formed. The rotary stopper section 17 comprises a pair 
of stopper protrusions 18, each of which has a stopper 
notch 18a. The sliding stopper section 19 comprises a 
pair of stopper protrusions 20, each of which has a stop- 
per hole 20a. 

[0031] As shown in Rg. 2, the rotary stopper sec- 
tion 17 and the sliding stopper section 19 are disposed 
so as to oppose the lower surface of the key top 1 1 by 
positioning the pair of stopper protrusions 18 of the 



rotary stopper section 17 outwardly of the first link mem- 
ber 9, and by positioning the pair of stopper protrusions 
20 of the sliding stopper section 1 9 inwardly of the sec- 
ond link member 12. As shown in Fig. 3, each bent sec- 

5 tion lib of the first link member 9 is rotatably stopped by 
its corresponding stopper notch 18a in the rotary stop- 
per section 17, while each bent section 14b of the s c- 
ond link member 12 is slidably stopped by its 
corresponding stopper hole 20a in the sliding stopper 

70 section 19. As a result, the first and second link mem- 
bers 9 and 12 support the key top 1 at the raised posi- 
tion situated away from the holder member 16; the first 
link member 9 causes the rotary stopper section 1 7 at 
the holder member 16 and the sliding stopper section 4 

75 at the key top 1 to correspond to each other; and the 
second link member 12 causes the sliding stopper sec- 
tion 19 at the holder member 1 6 and the rotary stopper 
section 3 at the key top 1 to correspond to each other. 
[0032] As shown in Fig. 5, the switch member 21 is 

20 formed by bonding a switch section 25 to the top surface 
of a supporting plate 26, with the switch section 25 
being formed by successively placing an upper sheet 
22. a spacer 23, and a lower sheet 24 on top of each 
other in that order. Contact electrodes 22a and 24a are 

25 formed on the bottom surface of the upper sheet 22 and 
the top surface of the lower sheet 24, respectively The 
contact electrodes 22a and 24a which are separated by 
a predetermined distance by the space 23 are disposed 
so as to oppose each other. As shown in Fig. 1. the 

30 switch member 21 is mounted to the holder member 16 
with a suitable means such as an adhesive as a result 
of inserting the rotary stopper section 1 7 and the sliding 
stopper section 1 9 into a pair of L-shaped notches 27 
and bringing the bottom surface of the supporting plate 

35 26 into contact with the top surface of the holder mem- 
ber 16. 

[0033] The click spring 28 is formed by forming a 
metallic, such as a stainless, thin plate into the shape of 
a dome, and includes a flange 28a integrally formed at 

40 the peripheral edge thereof. The click spring 28 is dis- 
posed between the key top 1 and the switch member 21 
as a result of bonding the flange 28a to the top surface 
of the upper sheet 22 of the switch member 21 with a 
transparent ring tape 29. A top section 28b is disposed 

45 opposite to the top surface of the upper sheet 22 in cor- 
respondence with the locations where the contact elec- 
trodes 22a and 24a on the switch member 21 are 
formed. 

[0034] The stem 30 is formed by fomning a resilient 
50 material, such as rubber, into a cylindrical shape. The 
top portion thereof is supported at the lower surface of 
the key top 1 as a result of fitting it between the pair of 
supporting protrusions 2 at the key top 1 . The bottom 
surface of the stem 30 is brought into contact with the 
55 top section 28b of the click spring 28, and. causes the 
click spring 28 to be in a slightly pressed state when the 
key top 1 is disposed at the raised position. 
[0035] A description of the method of assembling 
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the key switch device having the above-described struc- 
ture yN\\\ be given. When fronn its base-end-section- 10 
side the first link member 9 is inserted between the sec- 
ond engaging sections 14a of the second link menriber 
12. the base end section 10 bumps into the second - 
engaging sections 14a. From this bumped state, when 
th first link member 9 is pushed further, the pair of 
arms 14 of the second link member 12 are flexed out- 
ward. When the first engaging sections 1 1a of the first 
link member 9 are positioned at their corresponding 
engaging sections 14a of the second link member 12, 
the pair of arms 1 4 of the second link member 1 2 return 
to their original shapes, and the first and second engag- 
ing sections 11a and 14a engage each other, whereby 
th first link member 9 is secured to the second link 
member 12. 

[0036] The pair of notches 27 in the switch member 
21 are made to correspond to the rotary stopper section 
1 7 and the sliding stopper section 1 9 at the holder mem- 
fa r 1 6. and the switch member 21 is placed on the top 
surface of the holder member 16 in order to affix it 
thereto with an adhesive or other suitable means. Then, 
with the top section 28b of the click spring 28 being dis- 
posed in correspondence with the locations of the con- 
tact electrodes 22a and 24a on the switch member 21 . 
the click spring 29 is affixed to the switch member 21 
with ring tape 29. After the bonding, while slightly push- 
ing end sides of the arms 14 of the second link member 
1 2 away from each other and outward, the bent sections 
14b of the conresponding amis 14 are inserted into the 
con-esponding stopper holes 20a in the sliding stopper 
section 1 9 at the holder member 1 6 in order to connect 
and stop the second link member 12 to and by the slid- 
ing stopper section 19 at the holder member 16. There- 
after, while flexing end sides of the arms 1 1 of the first 
link member 9 slightly inward, the bent sections lib 
thereof are inserted into the corresponding stopper 
notches 18a in the rotary stopper section 17 at the 
holder member 16 in order to connect and stop them to 
and by the rotary stopper section 1 7 at the holder mem- 
ber 16. 

[0037] Next, the top portion of the stem 30 is fitted 
between the pair of supporting protrusions 2 at the key 
top 1 in order to support it by the key top 1 . after which 
the base end section 1 0 of the first link member 9 is fit- 
t d to the stopper notches 7a in the sliding stopper sec- 
tion 4 in order to connect and stop the first link member 
9 to and by the sliding stopper section 4 at the key top 1 . 
From this state, when the key top 1 is pushed down- 
ward, the base end section 13 of the second link mem- 
ber 12 is fitted into the stopper protrusions 5 and 6 
disposed at the key top 1 in order to be stopped by the 
grooves 5a, whereby the second link member 12 is con- 
nected to and stopped by the rotary stopper section 3 
disposed at the key top 1 . 

[0038] After the above-described operations have 
been performed, the assembly of the key switch device 
is completed. After the assembly, the pair of arms 14 of 



the second link member 12 are positioned inwardly of 
the pair of arms 1 1 of the first link member 9. and the 
second engaging sections 14a engage the correspond- 
ing first engaging sections 11 a outwardly of the first 
5 engaging sections Ha. whereby the first and second 
link members 9 and 12 cross each other in an X-shaped 
configuration as viewed from a side surface thereof. In 
this way the key top 1 is supported at the raised position 
situated away from the holder member 16. In addition. 
70 as shown in Fig. 3. the bottom surface of the stem 30 is 
in contact with the top section 28b of the click spring 28. 
with a clearance t1 being formed between the stopper 
hole 20a in each sliding stopper section 1 9 of the holder 
1 6 and its con-esponding bent section 1 4b of the second 
75 link member 12. 

[0039] In the key switch device having the above- 
described structure and assembled in the above- 
described way. when the operator presses the top sur- 
face of the key top 1 . the key top 1 moves downward. 
20 causing the base end section 1 0 of the first link member 
9 to slide in the stopper notches 7a in the sliding stopper 
section 4 in the direction of arrow A. and the base end 
section 13 of the second link member 12 to rotate in the 
grooves 5a in the rotary stopper section 3. At the same 
25 time, the bent sections lib of the first link member 9 
rotate in the corresponding stopper notches 18a in the 
rotary stopper section 17. and the bent sections 14b of 
the second link member 12 slide in the stopper holes 
20a in the first sliding stopper sections 1 9 in the direc- 
30 tion of arrow A. 

[0040] This causes the first and second link mem- 
bers 9 and 12 to be lowered as they rotate with the 
crossing sections 15 as fulcra, causing the key top 1 to 
be guided by the first and second link members 9 and 
35 12 and to be lowered parallel to the holder member 1 6 
along with the crossing sections 15. By sliding the first 
and second engaging sections lia and 14a wrth 
respect to each other in response to the rotation of the 
first and second link members 9 and 12 when the key 
40 top 1 is lowered, the first engaging sections 1 1 a flex the 
pair of arms 1 4 of the second member 1 2 integrally with 
the bent sections 14b so that they are flexed away from 
each other and outward (that is, in the directions of 
arrows B and C), and the second engaging sections 1 4a 
45 flex the arms 1 1 of the first link member 9 integrally with 
the bent sections lib of the arms 11 so that they are 
flexed towards each other and inward (that is, in the 
directions of an-ows D and E). Here, the first link mem- 
ber 9 remains connected to and stopped by the-rotary 
50 stopper section 17 formed at the holder member 16, 
and the second link member 12 remains connected to 
and stopped by the sliding stopper section 1 9 formed at 
the holder member 1 6. 

[0041 ] The stem 30 pushes in the top section 28b of 
55 the click spring 28 while it is pressed so as to be 
deformed by the key top 1 . causing the click spring 28 to 
reverse its movement, whereby a tactile feel is experi- 
enced. 
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Immediately thereafter, as shown in Fig. 4, the key top 1 
is disposed at the lowered position situated close to the 
holder member 16, so that the key-top-1 sides (that is. 
the base-end-section-10 side and the base-end-sec- 
tion-13 side) of the pair of amns 1 1 and the pair of arms 5 
14 are slightly flexed downward with the corresponding 
crossing sections 15 as fulcra, causing the top section 
28b of the click spring 28 whose movement has been 
reversed to press the upper sheet 22 of the switch mem- 
ber 21 in orderto flex it. Therefore, the contact electrode 70 
22a on the upper sheet 22 comes into contact with the 
contact electrode 24a on the lower sheet 24 in order to 
bring the contact electrodes 22a and 24a into electrical 
conduction, whereby the switch device is turned on. At 
this time, a clearance t2 is formed between the base 75 
end section 1 0 of the first link member 9 and each stop- 
per notch 7a in the sliding stopper section 4, and, simi- 
larly, a clearance t2 is formed between each bent 
section 1 4b of the second link member 1 2 and its corre- 
sponding stopper hole 20a in the sliding stopper section 20 
19. 

[0042] When the pushing force on the top surface of 
the key top 1 is removed, the pair of arms 11 of the first 
link member 9 and the pair of arms 14 of the second link 
member 12 return to their original shapes due to their 25 
own resilient restoring forces. Therefore, the key-top-1 - 
sides (or the base-end-section-10 side and the base- 
end-section-13 side) of the pairs of arms 11 and 14 
resiliently move upward with the crossing sections 15 as 
fulcra. Due to the resilient restoring forces, the first and 30 
second link members 9 and 12, with the crossing sec- 
tions 1 5 as fulcra, rotate and rise while the first and sec- 
ond engaging sections 1 1 a and 1 4a slide with respect to 
each other. This causes the base end section 10 of the 
first link member 9 to slide in the stopper notches 7a in 35 
the sliding stopper section 4 in the direction of arrow F, 
and the base end section 13 of the second link member 
12 to rotate in the grooves 5a in the rotary stopper sec- 
tion 3. At the same time, this causes the bent sections 
lib of the first link member 9 to rotate in the corre- 40 
spending stopper notches 18a in the rotary stopper sec- 
tion 17, and the bent sections 14b of the second link 
member 12 to slide in the corresponding stopper holes 
20a in the sliding stopper section 19 in the direction of 
arrow F. 

[0043] As a result, the key top 1 is resiliently pushed 
upward and guided by the first and second link mem- 
bers 9 and 12, which, along with the crossing sections 
15, rise, whereby the key top 1 returns to its original 
raised position. With the rising of the key top 1 . the stem so 
30 and the click spring 28 are resiliently restored to their 
original states, so that the flexibility of the upper sheet 
22 of the switch member 21 no longer allows the click 
spring 28 to flex the upper sheet 22 of the switch mem- 
ber 21. This causes the contact electrode 22a on the 55 
upper sheet 22 to separate from and to be brought out 
of electrical conduction with the contact electrode 24a 
on the lower sheet 24, whereby the switch is turned off. 



At this time, the resilient restoring forces of the stem 30 
and the clrck spring 28 act on the key top 1 in order to 
assist the upward movement of the key top 1 . 
[0044] Although in the embodiment a structure in 
which the switch member 21 using the stem 30 and the 
click spring 28 performs a switching operation as the 
key top 1 is raised and lowered is described, the present 
invention is not limited thereto. A structure in which the 
switch member 21 is pressed directly by the supporting 
protrusions 2 as a result of changing the forms and 
positions of the supporting protrusions 2 disposed at the 
key top 1 may also be used. In this case, the stem 30 
and click spring 28 are not required, making it possibl 
to reduce the number of parts of the key switch devic . 
[0045] When the anms 1 1 of the first link member 9 
are fonned so that ends thereof are disposed slightly 
outward and away from each other, and when the arms 
14 of the second link meimber 12 are formed so that 
ends thereof are disposed slightly inward and towards 
each other, play and shaking can be eliminated. 
[0046] As can be understood from the foregoing 
description of the embodiment, the present invention 
provides the following advantages. 
[0047] There is provided a key switch device com- 
prising: a key top having a stopper section formed at a 
lower surface thereof; a holder member, disposed below 
the key top. having a stopper section formed thereat in 
correspondence with the stopper section fomned at the 
key top; a guide supporting member for supporting the 
key top and guiding the key top between a raised posi- 
tion situated away from the holder member and a low- 
ered position situated close to the holder member, the 
guide supporting member being connected to and 
stopped by the stopper section formed at the key top 
and the stopper section formed at the holder member; 
and a switch member for performing a switching opera- 
tion as the key top is raised and lowered; wherein the 
guide supporting member comprises first and second 
link members formed of a wire material, the first and 
second link members each including a base end section 
and a pair of parallel arms formed by bending both nds 
of the base end section corresponding thereto; and 
wherein the pair of arms of the second link member ar 
positioned inwardly of the pair of arms of the first link 
member in orderto make the pair of arms of the first link 
member and the pair of arms of the second link memb r 
cross each other at a crossing section, so that the first 
link member and the second link member are made 
rotatable at the crossing section. Therefore, it is possi- 
ble to provide a thin key switch device whose guide sup- 
porting member has higher rigidity and which can 
smoothly guide and support the key top. 
[0048] Each arm of the pair of arms of the first link 
member may include a first engaging section which 
curves inward, and each arm of the pair of amns of the 
second link member may include a second engaging 
section which curves outward; and the crossing section 
may be formed by engaging the first engaging sections 
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and their corresponding second engaging sections such 
that the second engaging sections are positioned out- 
wardly of the first engaging sections. Therefore, it is 
possible to provide a lower cost key switch device which 
makes it possible to simplify the structure and assembly 
of the crossing section. 

[0049] The key switch device may be such that 
when the key top is pressed, the first and second link 
members are lowered as the first and second link mem- 
bers rotate, and, when the key top reaches the lowered 
position, key-top-sides of the pair of arms of the first link 
member and key-top-sides of the pair of anns of the 
s cond link member are flexed downward with the 
crossing section as a fulcrum in order to resiliently push 
the key top upward. Therefore, it is possible to apply a 
restoring force to the key top to restore it to the raised 
position without using a special component part. 
[0050] The key switch device may be such that 
when the key top moves downward as a result of being 
pressed, the first and second engaging sections slide 
with respect to each other in response to the rotation of 
the first and second link members, thereby causing the 
first engaging sections to flex the pair of amns of the 
second link member away from each other and outward, 
and causing the second engaging sections to flex the 
pair of arms of the first link member towards each other 
and inward; and when the key top is released, resilient 
restoring forces of the pair of arms of the first link mem- 
ber and resilient restoring forces of the pair of amns of 
the second link member cause the first and second link 
members to rotate and rise while the first and second 
engaging sections are made to slide with respect to 
each other in order to raise the key top. Therefore, it is 
possible to reliably restore the key top to the raised posi- 
tion without using a rubber spring which is required in 
the conventional technology. 

[0051] The stopper section fomned at the holder 
member may be disposed so as to oppose the lower 
surface of the key top; and each arm of the pair of arms 
of the first link member may include a section to be 
stopped formed by bending an end of the corresponding 
arm outward, the sections to be stopped being stopped 
by the stopper section formed at the holder member 
Therefore, the opposing areas of the lower surface of 
the key top and the holder member and the areas where 
the sections to be stopped are operated as a result of 
flexing the pair of arms of the first link member can be 
made to overlap each other. Consequently, the key 
switch device can be reduced in size. 

Claims 

1 . A key switch device comprising: 
a key top; 

a holder member, disposed below the key top, 

having a stopper section formed thereat; 

a guide supporting member for supporting the 
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key top and guiding the key top between a 
raised position situated away from the holder 
member and a lowered position situated dose 
to the holder member, the guide supporting 
member being stopped by the stopper section 
fomned at the holder member; and 
a switch member for perfomning a switching 
operation as the key top is raised and lowered; 
wherein the guide supporting member is a link 
member comprising a base end section 
stopped by the stopper section and an arm 
extending from the base end section, the link 
member being formed by bending a metallic 
material. 

2. A key switch device comprising: 

a key top having a stopper section formed at a 
lower surface thereof; 

a holder member, disposed below the key top, 
having a stopper section formed thereat in cor- 
respondence with the stopper section formed 
at the key top; 

a guide supporting member for supporting the 
key top and guiding the key top between a 
raised position situated away from the holder 
member and a lowered position situated dose 
to the holder member, the guide supporting 
member being connected to and stopped by 
the stopper section formed at the key top and 
the stopper section formed at the holder mem- 
ber; and 

a switch member for performing a switching 
operation as the key top is raised and lowered; 
wherein the guide supporting member com- 
prises first and second link members formed of 
a wire material, the first and second link mem- 
bers each including a base end section and a 
pair of parallel amns formed by bending both 
ends of the base end section corresponding 
thereto; and 

wherein the pair of arms of the second link 
member are positioned inwardly of the pair of 
arms of the first link member in order to make 
the pair of arms of the first link member and the 
pair of arms of the second link member cross 
each other at a crossing section, so that the 
first link member and the second link member 
are made rotatable at the crossing section. 

A key switch device according to Claim 2, wherein 
each arm of the pair of arms of the first link member 
includes a first engaging section which curves 
inward, and each arm of the pair of arms of the sec- 
ond link member includes a second engaging sec- 
tion which curves outward; and wherein the 
crossing section is fomned by engaging the first 
engaging sections and their corresponding second 
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engaging sections such that the second engaging 
sections are positioned outwardly of the first engag- 
ing sections. 

4. A key switch device according to Claim 2 or 3, s 
wherein, when the key top is pressed, the first and 
second link members are lowered as the first and 
second link members rotate, and. when the key top 
reaches the lowered position, key-top-sides of the 
pair of arms of the first link member and key-top- io 
sides of the pair of arms of the second link member 

are flexed downward with the crossing section as a 
fulcrum in order to resiiiently push the key top 
upward. 

15 

5. A key switch device according to Claim 3, wherein 
when the key top moves downward as a result of 
being pressed, the first and second engaging sec- 
tions slide with respect to each other in response to 

the rotation of the first and second link members. 20 
thereby causing the first engaging sections to flex 
the pair of arms of the second link member away 
from each other and outward, and causing the sec- 
ond engaging sections to flex the pair of arms of the 
first link member towards each other and inward; 25 
and wherein, when the key top is released, resilient 
restoring forces of the pair of arms of the first link 
member and resilient restoring forces of the pair of 
anms of the second link member cause the first and 
second link members to rotate and rise while the 30 
first and second engaging sections are made to 
slide with respect to each other in order to raise the 
key top. 

6. A key switch device according to any of Claims 2 to 35 
5, wherein the stopper section formed at the holder 
member is disposed so as to oppose the lower sur- 
face of the key top; and wherein each arm of the 
pair of arms of the first link member includes a sec- 
tion to be stopped formed by bending an end of the 40 
corresponding arm outward, the sections to be 
stopped being stopped by the stopper section 
formed at the holder member. 
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(54) Keyswttch used in a keyboard 

(57) A key switch device including a guide support- 
ing mcnnber (8) for guiding and supporting a key top (1 ). 
The guide supporting nnember includes a first link mem- 
ber (9) and a second link member (12), both of which 
are formed of wire material. A pair of anms (14) of the 
second link nnember are positioned inwardly of a pair of 
arms (11) of the first link member, and the pair of amns 
of the first link member are made to cross the pair of 
anns of the second link member in order to make the 
first link member and the second link member rotatable 
at the cross section. The invention provides a thin key 
switch device whose guide supporting member has 
higher rigidity,and which can smoothly guide and sup- 
port the key top. 



/ 1 



FIG. 1 




Q. 
LU 



Printed by Jouve. 75001 PARIS (FR) 



EP 1049 119 A3 



otnc* 



EUROPEAN SEARCH REPORT 



EP 00 30 2781 



DOCUMEKTS CONSIDERED TO BE RELEVAWT 



CaiBgory 



Caatlon of do a wnlwlh ImflcaBon. wtwre approprtate. 



Heievant 
tpoalm 



CLASSnCATKM OP THE 
APPUCA-nON QwlCLT) 



US 4 580 022 A (QELSCH JUR6EN ET AL) 
1 April 1986 (1986-04-01) 

* column 4, line 43 - line 45; figure 1 • 

US 4 902 862 A (DI6I0VH1AZZ0 NICOLA ET 
AL) 20 February 1990 (1990-02-20) 

* column 4, last paragraph - coliaim 5, 
paragraph 1; figures 2,7,8 » 

EP 0 887 818 A (MATSUSHITA ELECTRIC IND CO 
LTD) 30 Deceaber 1998 (1998-12-30) 

* abstract; figures • 

US 4 453 063 A (WANATOUICZ JR EDWARD U ET 
AL) 5 June 1984 (1984-06-05) 

* column 2, last paragraph - coliann 3, 
paragraphs 1,2; figures • 

DE 34 05 654 A (BBC BROUN BOVERI & CIE) 
22 August 1985 (1985-08-22) 

* page 9. paragraph 3 - page 11; figures 
4-6 * 



•me pressnt search i»poo Men ttann up tor all dahne 



H01H3/12 



THE HAGUE 



29 January 2002 



TECHNICAL fTELDS 



HOIH 



Ezvmlnef 

Janssens De Vroom, P 



CATEGORY OF CITED DOCUWEhTTS 



T lhaofy or prteiclpte ondwtyfng the fcwanltoo 
E : Mfter paunl «>cunriert, but putiU^ 



X : paitlcularty talevani ttiu^ - 
Y - putlcutety ntavafii If carrtima wtih another 

flDCuaitfit of 0w ame cuvgofy 
A: lechnotoglcal tad^mmd 

PilfttennKMiA fJooJiriBiil 



O : (tocumBrt ctod m the •w*caaon 
L : <tocumefil cled for omar masons 

Oocunent 



2 



EP 1049 119 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPUCATION NO. 



EP 00 30 2781 



Thl* annex lists Ihe psMH lamlly membersielaano to the paient documBins dtad in the ab<we-mentiooad European search report. 
The members are as eonlBhed In Ihe European PalBniOlltoeEDP Be on 

The Eurepew Pa»mOffloels m no way taMe te these partloulars which are merely given forihe purpose of mtarmatlon. 

29-01-2002 





Patent documant 




Publication 






Patent lairtly 


MiOcatlon 




cnBo tn ooaicfi FBpun 










membeits) 


date 


US 


4580022 


A 


01-04-1986 


DE 


3329698 


Al 


U/— Oj— l!»o!) 






AT 


47249 


T 


15-10-1989 










EP 


0134509 


A2 


20-03-1985 










JP 


1730347 


C 


29-01-1993 










JP 


4015967 


B 


19-03-1992 










JP 


60062017 


A 


10-04-1985 


us 


4902862 


A 


20-02-1990 


DE 


3719839 


CI 


13-10-1988 






AT 


98396 


T 


15-12-1993 










EP 


0295437 


A2 


21-12-1988 










ES 


2046233 


T3 


01-02-1994 










JP 


1007441 


A 


11-01-1989 


EP 


0887818 


A 


30-12-1998 


JP 


10334760 


A 


18-12-1998 






CN 


1201244 


A 


09-12-1998 










EP 


0887818 


A2 


30-12-1998 










TW 


403925 


B 


01-09-2000 










US 


5901837 


A 


11-05-1999 


US 


4453063 


A 


05-06-1984 


BR 


8403296 


A 


18-06-1985 






JP 


60054119 


A 


28-03-1985 


DE 


3405654 


A 


22-08-1985 


DE 


3405654 


Al 


22-08-1985 



S For more dotaHs about this anoex :8ee Offidai Journal of the European Patent Office, No. 12/82 



3 



y 



ft 



